A survey of the hoverfly fauna of northeastern Algeria was carried out in 1991 and 1992, and seventy-three species recorded. Four species are new for Algeria: Dasysyrphus albostriatus, Chamaesyrphus lusitanicus, Brachypalpus laphriformis and Spilomyia maroccana. The genera Dasysyrphus, Chamaesyrphus and Brachypalpus are new for Algeria. Data on the distribution and the seasonal pattern of each species are provided. Species richness was found highest amongst wetlands (up to 38) and forested hills (up to 29). In contrast, degraded sites held the lowest numbers of hoverflies. Species such as Episyrphus balteatus, Sphaerophoria scripta, Syritta pipiens and Eristalis tenax were widespread and abundant, whereas others were rare (Platycheirus albimanus) or confined to forested hills, such as the North African endemic Volucella liquida. A good knowledge of the Syrphidae will pave the way to a close monitoring of global changes affecting the region and the conservation of an important but much neglected group in one of the foremost biodiversity hotspots of the Maghreb.
Introduction
Insects are an important component of biodiversity (Resh & Cardé 2009 ) but, despite their number and the ecosystem services they deliver, they have so far in terms of conservation efforts been relatively neglected (New 2007 , Berenbaum 2009 , Scudder 2009 ). Detailed data on species status and distribution are essential for the assessment of the biodiversity of a region and insects are predominant in most ecosystems. Among the insects, Diptera are most diverse in species richness, habitat exploitation, life histories and interactions with humankind (Courtney et al. 2009 ). One family of Diptera, the hoverflies (Syrphidae), is chiefly known for the habits of adults to visit and hover above flowers and to exhibit numerous mimics of wasps, bees and bumblebees. Hoverflies exploit a wide spectrum of habitats and ecological niches, and are useful indicators of the ecological integrity of ecosystems (Gilbert 1993) . Several species are of economic importance, e.g. as pests in bulbs (e.g. onions), biological control of aphids or as pollinators (Rizza et al. 1988 , Rotheray 1993 .
The Syrphidae of Algeria are poorly known and available data (specimens and literature) are widely disseminated and not easily accessible. Though in the past collecting efforts were numerous, no systematic survey of hoverflies has ever been conducted. Kassebeer (1999b) analysed the "historic collection of hoverflies caught and published in 1849 with comments by Lucas". This resulted in a list of 30 species collected in Algeria. Seguy (1961) compiled 28 species specified from Algeria while Peck (1988) listed 55 species. Both authors referred to more species (five in the case of Peck (1988) from « North Africa »). Dirickx (1994) put 69 species known from Algeria on distribution maps, and mentioned a couple more in the species accounts.
In contrast, the hoverfly faunas of neighbouring Morocco and Tunisia are much better known thanks to the recent efforts of several workers (Claussen 1989 , Claussen & Hauser 1990 , Kassebeer 1995a , b, 1998a , b, c, 1999a , c, d, 2000 , 2001 , Hauser & Kassebeer 1998 , Reemer et al. 2004 .
Materials & Methods
The study was carried out in 1991 and 1992 in Numidia, northeastern Algeria (also published in a short preliminary note: Djellab & Samraoui 1994) . This region houses the El Kala wetland complex (78000 ha) and the Guerbes-Senhadja wetland complex (42000 ha), both identified as hotspots of biodiversity, and granted formal protection when various areas and wetlands were designated as Ramsar sites, National Parks or "Reserves intégrales". Numidia is well known for hosting a great diversity of habitats of great ecological importance: forests of cork oak (Quercus suber) and of zeen oak (Quercus canariensis), pine plantations, maquis, marshes, shallow lakes and sand dunes. An overview of the wetlands of Numidia was provided by Samraoui & de Bélair (1997 and its importance for the flora and waterbirds of the Mediteranean Basin cannot be overstated (Véla & Benhouhou 2007 , Samraoui & Samraoui 2008 . Locality 18 (Tebessa), though found in a semi-arid region outside Numidia, was included in the present survey. Sampling was carried out with the help of a butterfly net (four visits/site from January 1991 to July 1992). In addition Malaise traps were set up at eight sites (Ghora, Lac Bleu, Lac Tonga, Oubeïra/Cork Oak forest, Brabtia, Lac des Oiseaux, Séraïdi and Biological Station) from May 1992 to September 1992.
All the specimens were photographed and a reference collection built during the study period, stored at the University of Annaba, Algeria. Pending the availability of trained curators at local institutions, previous and current material will be hosted abroad at the Seckenberg Museum (Frankfurt, Germany) and the Natural History Museum (Leiden (Naturalis) Netherlands).
Identification keys used were provided by Seguy (1961) , Verlinden (1991) and recent literature (Van Steenis 2000 , Stubbs & Falk 2002 , Van Veen 2010 . This study complied with the Code for insect collecting (Samways et al. 2010 ). between the oak and zeen forests on Mount Ghora. 12. Seraïdi (36° 55" N, 7° 40" E, alt. 600-800 m): a cork oak forest on Mount Edough. 13. Mellah (Pinus maritimus plantation; 36° 52.465" N, 8° 21.219" E): a pine plantation sandwiched between Lake Mellah and Lake Oubeïra. 14. Reserve de Brabtia (36° 51.090" N, 8° 19.780" E): a protected area with a diversity of habitats (maquis, cork oak forest, wadi and freshwater pond). 
Results
The following species were recorded during the survey: Bacchini 1. Melanostoma mellinum (Linnaeus, 1758) Localities: 1, 2, 4, 5, 7, 8, 10, 11, 12, 14, 15, 17, 18, 24 , 5, 8, 11, 12, 13, 14, 15, 18, 20, 24 . Flight period: January-June, SeptemberDecember with a peak in May. Widespread and fairly abundant. 16. Episyrphus balteatus (De Geer, 1776) Localities: 1, 2, 3, 5, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 20, 23, 24, 25 
Merodontini

Eumerus emarginatus Loew, 1848
Localities: 1, 2, 3, 4, 5, 8, 11, 12, 14, 15, 16, 18 . Flight period: February-August, November with a peak in June. Widespread and fairly abundant. The status of this species is in need of confirmation. 59. Eumerus nudus Loew, 1848 Localities: 1, 2, 3, 4, 5, 8, 11, 14, 15, 18 Kuznetzov, 1997. Localities: 10, 11, 12 . Flight period: July-August. Restricted in its distribution and rare. According to Kassebeer (1999b) 2, 3, 4, 5, 6, 8, 10, 11, 12, 13, 14, 15, 16, 17, 18, 24 
Milesiini
Spilomyia maroccana
Discussion
A total of 73 species of hoverflies were recorded during the study within the confines of the El Kala National Park with four species new for Algeria: Dasysyrphus albostriatus, Chamaesyrphus lusitanicus, Brachypalpus laphriformis and Spilomyia maroccana. The first three genera are recorded for the first time in Algeria. In view of the previous sparse effort invested in this group, these additions should come as no surprise and there is no doubt that further taxonomic progress (Hurkmans 1993 , Marcos-García et al. 2007 ) will considerably improve our knowledge of the hoverfly fauna of North Africa. Morocco and Tunisia share with northeastern Algeria 40 and 16 species, respectively, but these numbers are likely to change and a detailed comparison has to await a systematic sampling of the whole region. and Spilomyia maroccana (lower).
Wetlands exhibited the highest species richness with 37 and 38 species for Lac Bleu and Lake Tonga, respectively. The hill habitats held also a high number of species, with Séraïdi (Mount Edough) and El Ghora hosting 29 and 27 hoverflies. Localities displaying greater heterogeneity of habitats (wadi, cork oak forest and maquis) such as the Brabtia reserve also housed a high number of species (37). In contrast, degraded oak forests or pine or Eucalyptus plantations were rather species-poor. Our study has shown that some species such as Episyrphus balteatus or Eristalis tenax are widespread and abundant, whereas others such as Platycheirus albimanus are rare and confined to small areas. Some species were only recorded at relatively high altitude, like Volucella liquida, a North African endemic associated with mountain forests.
For some species (Episyrphus balteatus, Syritta pipiens), the flight period was short whereas for many (Brachypalpus laphriformis, Myolepta difformis) it was spread over many months. Other factors (abundance, ecological determinants) need further research before hoverflies can fulfil their reputation as useful bioindicators of global changes.
Despite their sheer numbers, biomass and the spectrum of ecosystem services they provide, knowledge and conservation of insects in North Africa, as elsewhere (New 2007) , has lagged far behind those of popular taxa such as waterbirds. Recent trends (Riservato et al. 2009 , Samraoui et al. 2011 , Clausnitzer et al. 2012 , however, prompted in part by leading conservation bodies such as the IUCN, are encouraging inasmuch as they provide a more balanced view of biodiversity. Over the last few decades, the study area has been undergoing rapid changes in land use that has left many of its natural habitats heavily impacted and degraded, posing a tough challenge to the sustainable use of its natural resources. Adult hoverflies and their larvae exploit a wide variety of habitats and microhabitats (Rotheray 1993 , Van Veen 2010 and their distribution and abundance inform us about the state of ecosystems they occupy (Stubbs 1982 , Whiteley 1987 , Speight 1989 ). This study, aimed at assessing the hoverfly species richness and species composition of habitats across northeast Algeria, is a prelude to future detailed studies focused on using hoverflies as indicators, thus hoping to contribute to the conservation of an important biodiversity hotspot in the Maghreb (Véla & Benhouhou 2007 , Samraoui & Samraoui 2008 .
